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Michigan State Police
STR Kit Chemistry History

- Transitioned from RFLP directly to STRs

. Initial casework kits included AMPFESTR Blue, Green |
and |l

- Provided 9 STR Loci

. Casework moved to Profiler Plus/Cofiler
. Provided 13 STR Loci

- Database group utilized PowerPlex 16
- Provided 13 STR Loci plus Penta E and Penta D

. Casework moved to PowerPlex 16 HS in 2011



PowerPlex Fusion

- Interest in looking at extended STR Loci panels

. Currently use 3130 and 3130x| Genetic Analyzer
platforms

- Contracts to purchase 3500s being established
. Offender database of 300,000+ include Penta loci




J - *INTERNAL VALIDATION

““t . Casework and Database units

I Ustudies completed include:

B -
I . Precision
T . Sensitivity
’ - Baseline noise evaluation
- Contamination Assessment
g - Mock Casework
1 . Mixtures

‘ - Concordance
| “ - NIST SRM

Validation at One Laboratory
(Recently Completed)

s Y WYY




4 Internal Validation
1 Precision
1
:" Ladders were run multiple times over
| .
v a few days. All capillaries were tested.

T

%

I Atable in GMID was created and exported osé
s delimited file for import into Microsoft Excel
1
A

The average bp size and standard deviation were
calculated for each allele of each locus




3{ Internal Validation

1 Precision

|

P

-1

-y Ingeneral:

i Smaller loci are averaging differences |

approximately 0.03 1o 0.05bp

Larger loci (FGA, PentaE, PentaD) are
averaging 0.08-0.09bp

Well below 0.5bp window

i
1
1
R
|



4 Internal Validation
~t

~; Contaminafion Assessment and

'}1 Baseline Noise Evaluation

»]" 40 Reagent Blanks were amplified
; - Stain Extraction Blanks
’ - Maxwell Extraction Blanks

- Epithelial Extraction Blanks
- Sperm Fraction Blanks

|| Run on 3130

1 - Analyzed at 5 rfu

‘ - %Mlll) table created and exported to
o xce

Average Peak height was 5.8rfu§+/- 3.2
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4 Internal Validation
1 Sensitivity

3 samples of extracted DNA were used
-1 (Many heterozygous loci)

I Samples were quantified using Plexor HY
& Serial dilutions were made
1
A

| I Each dilution was quantified in triplicate
i




}q Internal Validation
|~ Sensifivity

I

I -
{ ' Samples less than 0.5 ng were amplified
\j;' 12 times each

Y

| Data was reviewed for imbalance and dropout
I
Iy Full profiles consistently down to 125pg
I

:l Increase in concentration = befter PHR




A, . Internal Validation

‘“w [..|] Das13ss | Di1s1656 | D2s441 | D10s1248 | D13s317 || Penta E |
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X Internal Validation

— [ D3s1358 | Di1S1656 | D2S441 | DI0S1248 | D13s317 | | Penta E |
“ ?ID . 1-‘}0 ) 2'!(] . ZEIH] . 3?!] . 42.0 . 4‘.:'!!]

5100+

o | waool
1700 |
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165.10 23122 269.53 32111 408.76 | 428.11

b 18 14 14 18
=1 B 135.74 178.11 233.44 27T.E0
364 39 500 371 25T
o o B 0.125 ng

s

[..| Da3s13se | Di1s1656 | D2s441 | D10s1248 | D13s317 || Penta E |
‘ TID . 1:}0 . 21|!] . EQU . 3§I] . 4?0 . 4?0
‘ 5100+
n 3400+
—" 1700+
et 0 +4 ———t—t 4—+ 4 4 4—s
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A 18 14 14 15
’ ?ﬁia g.ﬂ ggﬂﬂ ﬁi.-‘ﬁ g.lﬁ O ) 06ng




3, Internal Validation

1
1




250 pg, 50% PHR, AT 75, ST 300

0351358 D1S1e56 D25441 D1051248 D135317  Penta B D165S539 D18551 D251338 CSFIPO PentaD

vIWA 021511 D75820  D5S5818 TPOX D851179 D125391 D195433 FGA 02251045




125 pg, 50% PHR, AT 75, ST 300

D351358 D151e56 D25441 D1051248 D135317 PentaE D16S53%9 DI18551 D251338 CSFIPO Penta D

THO1 VWA D21511 D75820 D55818 TPOY  D851179 D125381 D195433 FeA  D2251045




62 pg, 50% PHR, AT 75, ST 300

0351358 D151656 D25441 D1051248 D135317 PentaE  D1BS539 DABS51 0251338 CSFIPO PentaD

THO1 VWA 021511 D75820  D55818 TPOX  D851179 D125391 D195433 FGA  D2251045




31 pg, 50% PHR, AT 75, ST 300

0351358 D151656 D25441 DI1051248 D135317 PentaE  D165539 D18551 D251338 C5F1IPO Penta D

THO1 WA D21511 D75820 D55818 TPOX  DE5117% D125391 D15954353 FaA  D2251045




3} Internal Validation
~t

~y  Mixtures

B

4

1 ) \ ~

[ ;‘%(
Mixtures prepared from extracted reference sample

\ DNA

}‘ Ratios from 100:0 to 0:100 were prepared with an input

4 template amount of 0.75ng
N




| D16S539 | D18551 | D2S1338 | | csFipo | | Penta D
?.O 1 {-D 2'] 0 EE}D 3 §0 420 45}0
750+
500-
_ 50:50
o I T T I LI | TT | T T ﬁI TT
a 13 12 18 18 25 8 22 12
9886 11547 15147 175.80 256.80 280.78 326.03 37580 42472
247 230 174 304 156 149 137 158 191
11 18 21 20 10 13
107.14 187.74 | 1B7.86 268085 33418 42003
280 304 244 T2 227 185
22 12
268.80 34225
202 T48
|  D16S539 | D18S51 D251338 | | CSFIPO | | Penta D
70 140 210 280 350 420
750t
- 30:70
5001
ui n U
0 T 1 1 1 1 1 J}_jl-«:llh j:l_ 1
g 13 12 18 20 25 B 22 12
82881 11550 151.46 17578 280,72 Z2BOD.BO 32504 375.95 4724 80
443 23 214 ‘ 317 54 211 fals] B85 178
11 16 21 22 10 13
10716 167.70 | 187.84 268 88 33424 430.15
284G 3IG2 110 313 145 212
12
34232



D16S539 |

D18S51 | D2S1338 | [ CSF1PO | | Penta D |
?.'D 1 -*I-D 210 EE}D Blﬁﬂ 43{] .
7504 20:80
5004
2504
ol N 1 [ ol \
T T 1 I | L T I T 1 I 1
] 13 12 18 19 25 8 22 12
Q987R 11540 151.44 17673 256.85 280.85 32587 37584 424 85
T4 845 112 380 17 a71 T3 104 505
I I I I
11 16 21 20 10 13
107.13 167.73 | 187.84 280.686 33410 42004
188 772 162 60 B4 asg
I I
22 12
268.81 34228
205 1250
| D16S539 | D185S51 | D2S1338 | | CSF1PO | | Penta D
70 140 280 350 420
750+ 10:90
5004
- S JJ L
0 '"Jl T = T 1 : T 1 = T 1
] 13 16 22 10 12
987 11545 167.74 268.81 341 424 85
872 782 Latv e Lite ] s 204
11 13 25 12 13
107.16 175.80 280.83 4226 42005
&85 558 208 1370 234




3{ Internal Validation
1 Casework

B
T
T
T

i
\ More than 40 cases have been analyzed with Fusion-
;\‘ only able to show a small portion here

Fortfunate to be able to use actual casework samples




o Quantification | |pescription Quantification
Description Value Value
swab of cords 0.1730
Left Hand Fingernail Scrapings 0.0304 swab of bottle 0.5870
swab of sweatshirt 0.5490
Right Hand Fingernail Scrapings 0.1650
swab of mouth of water bottle (3.2800
bbi f hat 0.0074
>Waboings rom gray ha blood from camp fuel can 0.7290
swab of piece of glove 0.0702 .
envelope cutting 0.3710
swab of water bottle 0.3330 blood from glass 05560
swab of Miller Lite bottle 0.0118 suspected flesh 5 1500
swab of Gatorade bottle 0.0077 blood from POE 0.4110
swab of Stanley tool 0.0071 blood from lottery slip 0.1550
swab of glove (under TV) 0.5710 blood from broken window  |0.6800
swab of glove (parking lot) 1.8300 blood from computer bag 0.1840
Cigarette Butt 0.1210 blood from broken window 0.3430
Cigarette Butt 0.0916 blood from floor 4.0500
Leather Apron - Lower Left 0.3520 Quantification
Descripti Y t
Leather Apron - Lower Left Corner [0.1330 eseription Value QU
Leather Apron - Upper Center 0.0064 Vaginal / Cervical - EF 1.1200 0.0075
swab from inside stairs 1.1900 Anal / Rectal - EF 1.3400 0.0250
cigarette 2.4200 Vaginal / Cervical - EF 1.1900 N/A T N

~ |blood from jewelry box

0.5510

Vaginal - EF

0.6990




| D3S1358 | THO1 || D21S11 | | D18551 | | Penta E
B0 160 240 320 400 480
3B00
24001 Reference PP16HS
1200 l J
0 l = ‘ll“’L JﬂL M- i i
15 ‘ 7 20 15 7 17
122,60 1684 42 218,88 311.18 38573 436,58
708 283 33 3878 1457 1183
17 8.3 30
130.01 175.28 222 89
758 1031 741
[ D3si38 | Disies6 | D25441 | Di0S1248 | DI3s317 || Penta E
70 140 210 280 350 420
2400
1600
800 I l
0 =1 =1 S "J|l ] 1 I p— l| 'NI\
aL 15 15 11 13 8 7 17
8330 123.21 181.85 22112 208895 308.04 37470 42303
145 1008 2138 1238 apgz 1115 823 G684
| ] |
i7 14 17
2423 131.55 233.35 2B5.65
234 o3 1260 24 o
|| Reference Fusion
s
148
|
Y

go.09



D55818 | [D13S317|[ D7S820 | [ D16S539 |[ CSF1PO ||

Penta D |

240 . :-LEID 41?0 480
500
200+
. PP16HS
500+
u_:L IT JFJI 1 J:Jl-" JllJi_ Ji
11 12 =1 11 o 11
128.61 120.85 212,37 285.20 32800 402.38
145 320 281 325 112 342
12 14 10 12 10
132.74 188.88 22745 28230 33305
1282 184 243 33 158
Swab of a water bottle
D165539 D18S51 1 D251338 | | CSF1PO | | Penta D
E‘IID EI?CI . 350 . 420
15{](} I T T T T
Fusion
1000
500 ’h
0 L LJ JL
| | L1 | | I
11 13 17 11
10710 155.61 24841 330.07 410.88
1083 827 fatate] 308
I I I
12 14 18
111.28 150,68 252440 33414
1012 Q54 380




| D55818 | |D13S317|| D7S820 | | D165539 || CSF1PO || Penta D |
a0 160 240 320 400 430
180+
2ol PP16HS
. N
1 LA
0 | J | 1 1
] 11 =] a
120.33 185.84 22350 27730
114 118 i 114
12
132.86
151
| Swab of Beer Bottle
::ﬂ.ﬁﬂ
a0
| D16S539 | D18S51 | D2S1338 | | CsFipo | | Penta D ]
?.ﬂ . 140 ZI 0 280 350 4?& 4?0
540 .
| Fusion
60+
180
ol ,U A IJL | JUU J_JL
I 1 | | | | | |
o 13 18 23 11 o
98.78 155.654 26247 | 27275 33822 402.58
482 280 111 B4 188 175
I I [
11 14 19 12 11
107.11 150 68 256 57 342 26 41082
275 182 270 203 g8
I
12 17 13
11124 17178 34535
345 180 106



D351358 |

THO1

D21511

D18S51

| Penta_E

|

180

270

360

3600+

2400 -

1200+

A

28 n2
21478 237.04
715 440

28

218.83

a0z
282
220.82

To

30
22281
213

3.2
228.93

g 13 18
Jal.72 [ 415.80 | 44178
108 507 G24
10 17
400.91 430.56
176 i
1
405.80
a2
12
410.88
104

PP16HS: Swab of Hat




11
320.08
1207
12
325.00 33831
G456 170
13
86.20 127.10 188.00 22510 27304 328.11
352 120 flt] 8G5 123 525
k) 17 13 15 14
80.02 131.33 22037 27754 33316
1568 108 132 608 118

Fusion: Swab of Hat

18
13541 233.28

—_

+
-
=]




PP16HS: Fingernail Scrapings
5 total markers interpretable

[ D3s1358 | THO1 || D21s11 | | D18S51
Bll?.i . 1?0 . 240 L 3?&
24']:
1ED:
801
ol

15
12247
150

B3
175,26
210

17
130.85
1ag




Fusion: Fingernail Scrapings
10 total markers interpretable

[ D3s1358 | D1S1656 | D2S441 | D10S1248 | D13S317_ || Penta E |
70 | 140 | 210 280 . 350 420
720+
480+
240+
1 . | "
13
8333 123.06 17403
168 178 3z
|| |
X 17
8427 131.46




@', .INTERNAL VALIDATION

- NIST Standards Concordance

" - NIST sample set 2931b was amplified with Fusion chemistry.

’. - All profiles obtained were concordant with the published
" profiles for the various components provided in the kit.




1 *INTERNAL VALIDATION

.
]
— 1

= |
-1
X7
\y

- NIST Standards Concordance

- 2800M

Sample Name Marker Allele 1 Allele 2 Certified Value
2800M071713 [3 sec] CSF1PO 12 12,12
2800M071713 [3 sec] D351358 17 18 17,18
2800M071713 [3 sec] D5S818 12 12,12
2800M071713 [3 sec] D75820 8 11 8,11
2800M071713 [3 sec] D8S1179 14 15 14,15
2800M071713 [3 sec] D13S317 11 9,11
2800M071713 [3 sec] D16S539 13 9,13
2800M071713 [3 sec] D18S51 16 18 16,18
2800M071713 [3 sec] D21S11 29 31.2 29,31.2
2800M071713 [3 sec] FGA 20 23 20,23
2800M071713 [3 sec] THO1 6 9.3 6,9.3
2800M071713 [3 sec] TPOX 11 11,11
2800M071713 [3 sec] VWA 16 19 16,19
2800M071713 [3 sec] AMEL X Y XY
2800M071713 [3 sec] Penta D 12 13 12,13
2800M071713 [3 sec] Penta E 7 14 7?1‘ : o
2800M071713 [3 sec] D251338 22 25 N

“‘r
e



1 *INTERNAL VALIDATION

"—‘111[ - NIST Standards Concordance
- Genomic DNA 3

| ‘
\ \
| ’_1) \ /:/;«_:9
g " 7(‘4(( S T
\ “0 | )
2 ” Sample Name Marker Allele 1 Allele 2 Allele 3 Certified Value .
‘ ‘ 303 - Genomic DNA 3 [3 sec]|CSF1PO 11 12 11,12
" 303 - Genomic DNA 3 [3 sec]|D351358 9 (95 RFU = 2.7%) 15 15,15
’ i 303 - Genomic DNA 3 [3 sec]|D55818 11 11,11
» 303 - Genomic DNA 3 [3 sec]|D75820 12 13 12,13
, 303 - Genomic DNA 3 [3 sec]|D851179 14 15 (287 RFU = 12.1%) 16 14,16
’ b 303 - Genomic DNA 3 [3 sec]|D13S317 11 12 11,12
‘ 303 - Genomic DNA 3 [3 sec]|D16S539 11 12 11,12
r - 303 - Genomic DNA 3 [3 sec]|D18S51 16 20 16,20
1 ‘\ 303 - Genomic DNA 3 [3 sec]|D21S11 28 31.2 28,31.2
r ' "“ 303 - Genomic DNA 3 [3 sec] [FGA 23 25 23,25
s 303 - Genomic DNA 3 [3 sec][THO1 9.3 9.3,9.3
) “ 303 - Genomic DNA 3 [3 sec][TPOX 8 11 8,11
= 303 - Genomic DNA 3 [3 sec] VWA 18 19 18,19
n 303 - Genomic DNA 3 [3 sec]|AMEL X Y X,Y
303 - Genomic DNA 3 [3 sec]|Penta D 11 12 11,12
n 303 - Genomic DNA 3 [3 sec]|Penta E 13 13,14

20,24




~1 *INTERNAL VALIDATION

.,
R |
f"f |
T

- NIST Standards Concordance

- Genomic DNA 10 (GM09948)

: ” Sample Name Marker Allele 1 Allele 2 Allele 3 Certified Value
‘ ‘ 310 - Genomic DNA 10 [3 sec] |CSF1PO 10 11 12 10,11,12
" 310 - Genomic DNA 10 [3 sec] |D3S1358 15 17 15,17
’ " 310 - Genomic DNA 10 [3 sec] |D55818 11 13 11,13
310 - Genomic DNA 10 [3 sec] |D75820 11 11,11
, 310 - Genomic DNA 10 [3 sec] |D8S1179 12 13 12,13
’ b 310 - Genomic DNA 10 [3 sec] |D13S317 11 11,11
‘ 310 - Genomic DNA 10 [3 sec] |D16S539 11 11,11
r 310 - Genomic DNA 10 [3 sec] |D18S51 15 18 15,18
. “ 310 - Genomic DNA 10 [3 sec] |D21S11 29 30 29,30
r \\ 310 - Genomic DNA 10 [3 sec] |FGA 24 26 24,26
s 310 - Genomic DNA 10 [3 sec] [THO1 6 9.3 6,9.3
) “ 310 - Genomic DNA 10 [3 sec] [TPOX 8 9 8,9
_ 310 - Genomic DNA 10 [3 sec] |[VWA 17 17,17
“ 310 - Genomic DNA 10 [3 sec] |AMEL X Y X,Y
310 - Genomic DNA 10 [3 sec] |Penta D 8 12 8,12
n 310 - Genomic DNA 10 [3 sec] |Penta E 11 3 = 11,11
: - 1310 - Genomic DNA 10 [3 sec] |D2S1338 23 Y 23,23

3,14

17 (225 RFU = 16.9%)
24.3 (112 RFU = 4.5%)




3 *INTERNAL VALIDATION

w Direct Amplification of Knowns

1« Vary amount of swab

,”," o Cotton Swab — 1 swab, ¥2 swab, ¥4 swab
T - Omni Swab — 2 teeth, 1 tooth, ¥ tooth
|

« Cycle Number Optimization
| « 30 Cycles/ 27 Cycles / 25 Cycles
. Procedure:

‘i o Add 1 mL of swab solution to swab amounts listed above.
I

o Place samples in 70 C hot plate for 30 minutes. %*.;,,\




5 1 <INTERNAL VALIDATION

DlrecT AmphfICCITIOﬂ of Knowns

‘ﬂ'

— 1 BUU" 1 S b
, 1200+
6004
‘ 1
0 — - I - \_ LJ — _Jq.Jl_ — .
1 | | | | | | | | |
[‘ X a 16 oL 14 11 oL 18 12 11
2424 Q381 12743 155.51 177.82 221.18 280.67 28.77 325.08 048 44
’; 1848 T8 1839 a0 1508 1253 7T 1234 2485 1027
"’ Y 12 18 17 14 13 13
F 88.97 111.28 135.58 188.89 233.35 26985 40409
1856 7a 1762 1531 1327 1445 1081
- . — : : i i : i .
\_ A1
‘ 1800+
"‘ 1200+ 1/2 Swab
600+ ﬂ ﬂ l
U L s \ l— | —
T [ [ [ [ [ [
x 16 14 11 13 12 11
2420 12746 17801 221.20 270.01 325.00 304 38
1112 1136 a70 820 838 1544 TOT
Y 18 17 14 18 13
2095 135.54 18883 233.35 281.82 404.03
1230 1069 Q27 883 8668 GR2
600 A 1/4 Swab
L 1 I LA LA A
|| I I I I | I
X 18 14 1" 13 12 11
8427 12743 178.02 221.08 260497 325.00 354 35

288




18600+
1200 2Teeth
GO0
A L | l_ -
0 1 I I I I I I
X 16 14 11 13 12 11
24.31 12745 177.86 221.18 26005 325.00 304 33
THG B85 77 640 Ti3 1267 ]
ki 18 i7 14 18 i3
al.o 135 659 189 86 23338 B1.TT 404 .02
808 815 T2 618 Firii] @17
1800 h
1200+
BO0+
L L L U
u [T I [ [ [ [ [
X 16 14 11 i3 12 11
5422 12743 17783 22118 26989 325.00 304 41
T40 810 752 G634 THT 1248 583
Y i8 17 14 18 13
al.o 135.58 189.89 23340 281.78 40 14
206 783 T00 Eilals] 843 FEQ
o 1/2T: h
1200
600
L |1 l L
0 1 | | | | | |
x 16 14 11 i3 12 11
84 21 12748 177.84 22115 260.08 32500 384 40
739 B4 822 T8 T44 1418 g7a
ki i8 17 14 18 i3
8887 13554 189.85 23340 Z81.80 40408
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Artifact Assessments Y



| +Additional Studies

1« Comparison of artifacts

1 [ D3si3se | THot || Datst1 | [ DI8BS51 | [ PentaE |

ot u 100 200 300 400 500 B Q
= T "
1200+

/” | “ i & f ng
0 “T1 M 3 - D
‘ 15 8 9 < ‘&
’ 12237 168.34 396.00 Nl ﬂt’u‘.
| 809 2372 22 ‘J’
)
| | h
16 10 .
| 12651 401.04 Labia Swab
584 300 PP16HS

"lin D12351 and D153539



Additional Studies F
Comparison of artifacts -
-

1
B
- | D18 WITH PP16HS
T

[ Dasssa ]
“T 300

_.i”

& 122

| 299 35

a 595

D18 WITH FUSION
(= —‘a?—‘-‘-“r(‘-_(_—-l”w’_

D15S5S1T
165

17
807

171.83 -
|




1 «Additional Studies

' . Comparison of artifacts

T
| | D5S818 | [D135317)[ D75820] [ D16S539 |[ CSFIPO [[  Penta D |
200 300

' 100 400
800+
| 1
| . . . |
11 13 10 9 10 12
' 128.68 18491 227.38 277.24 333.08 414 16
" 1221 871 225 e ] 30 1038
Anal Swab
- R | | . PP16HS
12 12 10 13 13
13277 23556 28128 34534 415.00
51 BEs 553 870 701 873
aL
143.80




1 -Additional Studies

Syl

1 . Comparison of artifacts

.h-g.

.-—" [ D5S818 | [D135317][ D75820] [ D165539 |[ CSFIPO |[  Penta D |
_ 100 200 300 400 500 BO0
T 7] “ L | (
. i} - “1 ™1 I l| I 11
” 11 13 10 ] 10 12
128.68 18491 227.38 277.24 333.08 414 16
1221 a7 825 ga1 330 1038 h‘
’ | Anal Swab O;J}
N‘l
12 12 10 13 13 PP16HS R
13277 23556 28126 34534 41800 '
| Ba5 553 a70 Kih! 873
oL
) 143.60
“ 20
‘ | D165539 | D18551 || D2s1338 | | CSFIPO | | Penta D |
85 185 275 385 495 BO5
n 1600+
" 0 ! I 4 — 4
— 4 ] 11 23 10 12
o74 919 485 258 285
8868 147.26 272 80 33412 424 48 Fusion
10 15 24 13 i3
805 TET a4 172 314
10285 163.52 276.85 348.30 42978




Considerations for Selecting a Kit

. One kit vs. two kits

- 5 dye vs. 6 dye

. Software . Use of Pentas
changes

- Ease of Direct

O —_—
Amplification | .
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